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1- A soluble purified PHEX enzyme (secPHEX) and variants. ■ 
thereof, composing a PHEX ectodomain or.catalytib part thereof^ 

2- A soluble! purified 'PHEX -enzyme. (secPHEX) and variants 

r 

thereof, comprising a PHEX ectodomain or catalytic part thereof 

f • \ ' jnand aJPHEX signal peptide/transmembrane region modified so 

as to confer solubility to said PHEX enzyme when expressed ?n a _ 
eukaryotic host, wherein said host is not a human tjerng! * ' ''r-''- ^ ^ * ' '* 
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A mutant of J the enzyme oAdaimi 1 or 2. |Which is inactive but 
retains binding capadty to a liaand molecule^o PHEx: 

A mutant as defined In dalm 3 consisting of PHEX enzyme 
having the glutamic acid residue at position 581 is-rWutated/ ' '-'^f -*^^^ 

A mutant ^S; defined jin . claim 3 , consisting of PHEX enzyme 
having the glutamic acid residue 'at position 581 substituted with 



^ 'in- #1 M?: - s ' ;jj a, hydrophobic amino acid residue. 



^3 



6. A mutant as defined in claim 3 consisting of •RHE>^.'Wnzyrhe ^'/^^^^^^^ ? 
having the glutamic acid residue at position 581 substituted with . 
a valine residue. . , . 

' "^'^^ ?! 5s ::rr?';r .A .^.nucjeic . Bcid Which comprises a truncated PHEX gene 

sequence encoding PHEX membrane-anchor domain modified to 
include a cleavable signal peptide and' PHEX i.XJrterrnlnaK . V 

ectodomain is active or inactive. 

8. A recombinant vector comprising the nucleic acid of claim 7, 
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9. A recombinant vector as definea in claim 8, wvhicti is an ' ' 
expression vector. . 

f - * I • 

' ' : * ' ' ■ ' 

? J. ^ . .= . .19; comprising the recombinant vector of cJaim 8, 

" wherein said host 13 not a human being 

11. A eukao^oiic host comprising the recombinant vector of claim 9. 
wherein sala host is not a human being. 

:• • I'" ' ' ' - ■ ^ r • •■ ^ 

•» S is i: . 1?- W^^?^ pV^"Clng a soluble PHEX enzyme or an Inactive 
' ' ' • ' mutant thereof, wntch comprises rhe steps of: 

ailovwng theVukaryotic host of claim .1 0 otA 1 jo ^express . ^. ... ^ 
sajd. nucleic acid, ana . r - ^ • 

recovering the ^luble PHEX enzyme or mutant thereof as 
a secretion product of s^id'hbst, i • = 




• r 13, '"An antigenic composition. Which comprises the enzyme of any 

one of clainns l to 6. . \ 

14. An antibody capable of binding PHEX and raised against the ' 
o enzyme of 'any one of claims " 1 to>B GTrfragment thereof. 

1=* . ■ ' \ " ' 

^ ''f I :15: lljThe antibody of claim 14. wherein said fragment extends from 

residue 1 2i to residue 294 of the amino acid sequence of PHEX 

16. An antibody as defined in claim 14, which is a monoclonal 
• ■ antibody.:' ! ■■^..j,.-. . . 



I ■ 



' *1l Vff vH; t\7i ijiAhiantibody^ as defined in cia^n 15. which .s a monoclonal 

antibody. 
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^.r;ij -i . .18. The antibody of claim 16, which is a PHEX neutralrzlng antibody. 

r19. A hybridDrrfa prDducing the antilaQdy of any, one of clajms 16 to i . ^ 



20. A composition comprising the enzyme of claim 1 or 2 or the 
;. ^ . ^ , , nucleic ac^id of claim 7 and a pharmaceutJcally acceptable carrier. 



21 . A composition composing the enzyme of any one of cfaims 3 to 6 .. . 
and a pharmaceuticaity acceptable carrier. ? * * ^ 



22. A composition comprising the antibody of apy one of claims 14 to 
^ 1 8 and a pharmaceutical|i\ acceptable camer. 



14. 



23_ A diagnostic reagent for dmectjng the presence or amount of 

PHEX. comprising the antibody of any one of claims l^lto 18- -' ' ' | ^' f - < 



C3 



24- A diagnostit kit for detecting thji presence or amount of PHEX 
comprising the antibody of any on\ of claims 14 to 18. 

26. The diagnostic kft of claim 24, which further comprises a soluble 

PHEX enzyme. ^ ' * ' • *r-'i| r^^* • f ?i ' t - * 



26. A method jfor detecting the presence or an amount of PHEX in a 

sample, which comprises the steps of: 
I ^ . U} contacting said sample with thte antibody of any of any one of 

claims 14 to 18 in conditions suclMhat the immune complex can 

form: and ' ' \ '-"^^ -A^i^i^S [^^^ - ^^^l ^. 

- detecting the immune complexek as an indication of the 

presence or^ amount of PHEX in said SAnole 

^52'-' 
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27. A de,..ce for purifying PW or a mutant thereof vvhich'cL^^^^ ' 
the antibody ,of any one if claims 14 to ia. 

• ■ • V ■• J. : l-i- ■ • ; : . . 

n'^::^^!''^ ^ screening Ahex i.gands. which comprises the 
• soJuble PHEX enzyme or a ^utani thereof as defined in any one 
of cJaims 1 to 6. . . \ . 

29. The device of claim 27. wherein said antibody is fixed onto a 
sotid sujapoflL'" ' f - ^ • ! v j • • >: 




^ ^ V T r?l ; 3o: The device of claim 28. wherein said PMEX enzyme or mutant is 
. fixed onto a solid support. 

31 . The device of claim 30. whferein said PHEX enzyme or mutant is 
fixed onto tr^e solid support; through; its binding to an anti-PHEX 
^"^bodyitselffixed onto said solid support.' 

yi • ••• .■ ■ 

^ "^^^ °^ 30. Wherein said PHEX enzyme or mutant is 

m ^^^'^ solid support through a C>termirwi ^^^fno abid'^#^^ ^ ^^ 

®^*"9 with a residue or group capable of coupling 
PHEX to thejsolid support*: 



Lis 

s - a- 



"^ V)^' '^ ' ^^ "'^*^P«^^^^^^ obtainin WhEX llgand which comprising the 

" ^ont^cting a 'sampfe\ontalning one or mVr^l^nbl^cijl^^i^i^^lf t^v^U 
\A<^ '""'^ ® '^^^^ e"^^® o\mutam as defined in any one of 

' ^ I • '^''^^ ^ ^ ®= in^condiuon^ucn.that binding of sakj one or 

..i, , , ^ molecules With PHbOran occur: 

" 0 f-ft ..J ; ; ■ V -'detecting sa.d binding as anVllcation of the presence of 

a PHEX ligand in said sample; 

' ' ■ I.'* jj^iSYfc- : W;-;, -r-^kl:;!.-;,- 4..- , - 
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'jf f t i.'^f- ' ^.selecting saicj\PHEX ligand. 



'Ar)^ 34. The method ofclaim 33. wherein said ligand is atl^H^X^ihh^^^ ^ 

V-/ Or fiiihctrato - r- ' , 



or Substrate. 



. . 35. A method for evaluating Ihe activrty of a molecule for its capacity 

• '1 fn-^l; : !• (ij^f .^^'dS a substrate of PHEX comprising thestepsof: 

conia«thg said molecule with the PHEX enzymej^^^ 
1 in substantially phosphate-free conditions; and • • ^ ' ; 

obserying a cleavage product of said molecule as an 
•"'^''^at'on that the molecule is^a PHEX substrate. 

I °f Claim 35. which further comprises, the step of 

^ ^^'"P^^'"^ '"o'e'^'e with PTHrPI 07-139 [, ^ 

W control. '4:^ ? ? - 




37- A methotl for evaiuatW PHEX ictrvity i in a sample which 
^HdMlTs- ,i } i h inf^J^P v^f cantacting the sample with a substrate as 

\o ' ^^'''efined in claim 35 or 36,W preferably with PTHrP107-l39. in 

W . substantially phosphate-fre\ conditions ^and . pbser^^ing the- , . . .. 

apparition of a cleavage prodJici of said substrate^or PTHrPlO/^ ^ ^ 
■"^^ 3S an indication of PHEX adl^ity in the sample. 

• ^iM'^f - f -^r® of Claim 37, which farther comprises a step of • 

' ' ^-'^-^ ■ comparing said PHEX activity in the sample with the activity of 
the PHEX enzyme of claim 1 as a positive control 




39. ■ ■ ' 



A method forevaluaung theWiviiy of a molecule for its capacity 
of tjeing an Inhibitor of PHEx\omprising the steps of: 



54 
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contacting said Vnolecule with a substrate as defined in 



daimbs or 36/:<>kpreferaply With PTHrPi 07-139. and the 
PHEX enzyme of \;iajm 1 In substantially phosphate-free 
)^U: - '^conaitrons; and 

obsen/ing an inhibitten of the formation of a cleavage 
product as an indicatrpn that said molecSle is 'a PHEX* p:^^ 
inhibrtor. 

40. A kit for executing the method of\ny one of dai'ms 35 to 39. 
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